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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the electrode for nonaqueous electrolyte cells which is an electrode for using powder of occlusion and metallic 
compounds which may be emitted as electrode active material nonaqueous electrolyte [ lithium ] cells, and is characterized by 
containing the end of superfines while the powder of the above-mentioned metallic compounds consists of the aggregate of a 
polycrystalline-substance particle, and existing in the inside of the particle of the above-mentioned polycrystalline-substance 
particle, or the grain boundary or its both this end of superfines. 

[Claim 2] It is the electrode for nonaqueous electrolyte cells characterized by being the metallic compounds with which occlusion 
and the metallic compounds which may be emitted contain a lithium for the above-mentioned lithium in a claim 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention suppresses the pulverization of an electrode active material and the decay of the crystal 
structure accompanying charge and discharge, and relates to the long electrode for nonaqueous electrolyte cells of a 
charge-and-discharge cycle life. 
[0002] 

Pescription of the Prior Art] the nonaqueous electrolyte rechargeable battery which uses a lithium or a lithium alloy as an 
electrode -- setting -- as the electrode active material -- the former - Mn02 and V2 05 etc. -- metallic compounds are examined 
However, these metallic oxides have the remarkable reduction in energy capacity because of destruction of the crystal structure by 
charge and discharge. LiMn 204 which contained the lithium ion beforehand as the cure etc. - using a lithium multiple oxide as 
metallic compounds is proposed (Material Research Bulletin 1 8 ( 1 983) 46 1 -472) 

[0003] it is shown in drawing 3 -- as -- LiMn 204 from -- the powder 9 of the becoming metallic compounds is the aggregate of 
the polycrystalline-substance particle 3 This polycrystalline-substance particle 3 is the cubic crystal structure which carried out 
Spinel structure. Generally the particle size of the powder 9 of these metallic compounds is 10 micrometers of numbers from 
several micrometers. The powder of the above-mentioned metallic compounds is obtained by calcinating these, after mixing for 
example, lithium salt powder and manganic acid ghost powder. 
[0004] 

[Problem(s) to be Solved] By the way, about the electrode for nonaqueous electrolyte cells using the above-mentioned metallic 
compounds as an electrode active material, when performing the charge and discharge, a lithium ion goes in and out into the 
above-mentioned electrode active material. And it follows on this and is LiMn 204. Expansion of the polycrystalline-substance 
particle 3 in powder and contraction start. 

[0005] Therefore, a crystal defect arises to the powder 9 of the metallic compounds mentioned above. Moreover, distortion is 
accumulated to the grain boundary and pulverization and decay of the crystal structure arise. So, the charge-and-discharge life of 
the electrode for nonaqueous electrolyte cells becomes short. In view of this conventional trouble, this invention tends to suppress 
the pulverization of an electrode active material and the decay of the crystal structure accompanying charge and discharge, and 
tends to offer the long electrode for nonaqueous electrolyte cells of a charge-and-discharge cycle life. 

[0006] _ 
[Means for Solving the Problem] this invention is the electrode for nonaqueous electrolyte cells which used the powder of 
occlusion and the metallic compounds which may be emitted for the lithium as an electrode active material, while the powder of ^/ 
the above-mentioned metallic compounds consists of the aggregate of a polycrystalline-substance particle, the end of superfines is 
contained, and it is in the electrode for nonaqueous electrolyte cells characterized by existing in the inside of the particle of the 
above-mentioned polycrystalline-substance particle, or the grain boundary or its both this end of superfines. 
[0007] What should be most observed in this invention is that the above-mentioned end of superfines exists in the inside of the 
particle of the polycrystalline-substance particle of the above-mentioned metallic compounds, or the grain boundary or its both 
(refer to drawing 1 and drawing 2 ). It is desirable that it is the particle size of 3 micrometers or less the end of superfines here. 
Moreover, in order to make distribution in the end of superfines uniform, 0.5 micrometers is 0.2 micrometers or less still more 
preferably preferably. When particle size exceeds 3 micrometers, it becomes difficult to incorporate the end of superfines in 
metallic compounds. The above-mentioned polycrystalline-substance particle and the thing which does not react are used the end 
of superfines. as such end of superfines - Si 3N4, SiC, and aluminum 203 etc. - there is powder 

[0008] It is desirable that they are the metallic compounds which contain a lithium for the above-mentioned lithium as occlusion 
or metallic compounds which may be emitted. As such metallic compounds, there are LiMn2 04, Lix Mn02, LiCo02, LiNi02, 
LiFe02, LiV 308, etc. ^ 7 

[0009] moreover, V2 M0O8 which does not contain a lithium for the above-mentioned lithium as occlusion or other metallic 
compounds which may be emitted, Cu 2V207, Mo03, V2 05, Cr 205, Mn02, TiS2, and MoS2 etc. - it is moreover, it is 
desirable that content is carried out 0. 1 to 40% (a capacity factor and the following - the same) into the powder of metallic 
compounds the end of superfines At less than 0. 1 %, it is a book. 

[0010] In manufacturing the powder of the metallic compounds containing the above-mentioned end of superfines, addition 
mixture of the above-mentioned end of superfines is carried out, and the method of carrying out heating baking is, for example in 
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the raw material of metallic compounds. Or there is the method of carrying out afterbaking baking of having carried out addition 
mixture of the end of superfines into the solution containing the metal ion of metallic compounds, and having made sedimentation 
generating etc. 

[00 1 1 ] Although you may calcinate by the ordinary pressure in case the above-mentioned heating baking is carried out, the 
pressure-sintering method for impressing a pressure, for example, hot pressing, hot isostatic pressing (HIP), etc. can also be used. 
Moreover, as for heating burning temperature, it is desirable to consider as 300-1 200 degrees C. Thereby, a sintering reaction can 
be promoted. 

[0012] The above-mentioned electrode for nonaqueous electrolyte cells consists of a charge collector and an electrode active 
material which has covered this charge collector. A carbon thin film with sufficient conductivity, a carbon fiber, a graphite fiber, a 
metal, a conductive polymer, etc. are used for a charge collector. The above-mentioned electrode active material kneads an 
electric conduction agent, a binder, etc. to the above-mentioned metallic compounds, and is obtained. Carbon, a metal, etc. are 
used as an electric conduction agent. Moreover, Teflon etc. is used as a binder. 
[0013] 

[Function and Effect] In the electrode for nonaqueous electrolyte cells of this invention, the above-mentioned end of superfines 
exists at the inside of the particle of the polycrystalline-substance particle of these metallic compounds, or the grain boundary or 
its both in the powder of the above-mentioned metallic compounds used for an electrode active material. Moreover, it is smaller 
than a polycrystalline-substance particle the end of superfines. 

[0014] Therefore, when this electrode active material is included in a cell and charge and discharge are performed, expansion of 
the polycrystalline-substance particle accompanying receipts and payments of a lithium ion and contraction are suppressed by the 
above-mentioned end of superfines. That is, the above-mentioned end of superfines plays a role of a cushion which softens 
expansion of the above-mentioned polycrystalline-substance particle and contraction. 

[0015] So, there is no decay of the crystal structure of the above-mentioned polycrystalline-substance particle, and the powder of 
the metallic compounds which are the aggregate of this polycrystalline-substance particle does not carry out pulverization. 
Therefore, the cycle life of the above-mentioned electrode for nonaqueous electrolyte cells becomes long. Like the above, 
according to this invention, the pulverization of an electrode active material and the decay of the crystal structure accompanying 
charge and discharge can be suppressed, and the long electrode for nonaqueous electrolyte cells of a charge-and-discharge cycle 
life can be offered. 
[0016] 
[Example] 

The electrode for nonaqueous electrolyte cells of the example of one example is explained using drawing 1 . The powder 9 of 
occlusion and the metallic compounds which may be emitted was used for the electrode for nonaqueous electrolyte cells of this 
example for the lithium as an electrode active material. The powder 9 of the above-mentioned metallic compounds contains 1 in 
the end of superfines while consisting of the aggregate of the polycrystalline-substance particle 3. 1 exists in the particle of the 
above-mentioned polycrystalline-substance particle 3 in this end of superfines. 

[0017] In manufacturing the powder 9 of the above-mentioned metallic compounds, weighing capacity of Lil (iodation lithium) 
and Mn02 (manganese dioxide) was carried out by the mole ratio of Li/Mn=l/2, and it mixed. It is Si 3N4 to this mixture. About 
the end of superfines, it is Si 3N4 in metallic compounds. It added so that an amount might become 3vol(s)%, and it mixed. They 
are the above Lil and Mn02 the end of superfines addition was carried out [ above-mentioned ]. It does not react with mixture. 
Subsequently, it is this by hot pressing 900 degrees C, 30MPa, and N2 In atmosphere, heating baking was carried out for 60 
.minutes. This obtained the powder 9 of metallic compounds. 

[00 1 8] Next, when observed about the fine structure of the above-mentioned metallic compounds, as shown in drawing 1 , it was 
admitted that 1 existed in the end of superfines whose particle size is about 0.5 micrometers in the grain with a particle size of 
about 5 micrometers of the polycrystalline-substance particle 3. Moreover, when the X diffraction was carried out about the 
above-mentioned metallic compounds, it is LiMn 204. The polycrystalline-substance particle 3 and Si 3N4 1 was identified in the 
end of superfines. And the electric conduction agent and the binder were kneaded to the powder 9 of these metallic compounds, 
and the electrode active material was produced to it. Teflon was used as a binder, using carbon as an electric conduction agent. 
This was made to adhere to the circumference of a charge collector, and the electrode for nonaqueous electrolyte cells was 
produced. 

[001 9] In the example of two examples, as shown in drawing 2 , in the powder 9 of metallic compounds, 1 and 2 exist in the 
inside of the particle of the polycrystalline-substance particle 3, and the grain boundary in the end of superfines. If in charge of 
manufacturing the powder of the above-mentioned metallic compounds, it is Lil and Mn02. By the mole ratio of Li/Mn=l/2, 
weighing capacity was carried out and it mixed. It is Si 3N4 to this mixture. About the end of superfines, it is Si 3N4 in metallic 
compounds. It added so that an amount might become 20vol(s)%, and it mixed. Subsequently, heating baking of this was carried 
out like the example 1 , and the powder 9 of metallic compounds was obtained. 

[0020] Next, it observed about the fine structure of the powder 9 of the above-mentioned metallic compounds. Consequently, as 
shown in drawing 2 , 1 existed in the particle of the polycrystalline-substance particle 3 in the superfines end of 0.5 -micrometer 
particle size. Moreover, it was accepted in the grain boundary of the above-mentioned polycrystalline-substance particle 3 that 2 
exists in the superfines end of particle size 1 micrometers or more. And the electrode for nonaqueous electrolyte cells was 
produced like the example 1 using the powder 9 of the metallic compounds concerning this example. Others are the same as that 
of an example 1 . 
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[002 1 ] It sets for the example of three examples, and is MnS04 first. Li2 S04 after depositing manganese dioxide to the 
circumference in the end of superfines in solution It is LiMn 204 in solution. It was made to grow and metallic compounds were 
obtained. That is, it is 75g MnS04 first. It dissolves in 500ml of water, and is Si 3N4 with a particle size of 0.5 micrometers. The 
superfines end of 1 .5g was added. Subsequently, sedimentation was made to generate in addition, stirring 1N-ANNMOA water 
gradually in this solution. 

[0022] Next, oxygen was blown by 100ml flow rate for /into the solution for 5 hours, and oxidation treatment was performed. 
Next, sedimentation was filtered and it dried, and among air, heat treatment was performed at 300 degrees C for 10 hours, and 
manganese dioxide was obtained. Next, it was made to react at 70 degrees C for 5 hours, having supplied 40g of manganese 
dioxide obtained by doing in this way in 500ml of 4 N-LiOH solutions, and stirring it, filtration and dryness were performed after 
that, and heat treatment was performed for this powder at 900 degrees C for 24 hours. 

[0023] As a result of carrying out the X diffraction of the obtained powder, it is LiMn 204. The superfines end of a polycrystal 
particle and Si 3N4 was identified. Moreover, the powdered fine structure was the same as that of the metallic compounds of an 
example 1 (refer to drawing 1 ). And the electrode for nonaqueous electrolyte cells was produced like the example 1 using the 
powder 9 of the metallic compounds concerning this example. Others are the same as that of an example 1 . 
[0024] It sets for the example of four examples, and is MnS04. And Li2 S04 It is LiMn 204 to the circumference in the end of 
superfines in the solution which dissolved. It was made to deposit and grow and metallic compounds were obtained. That is, it is 
75g MnS04 first. 30g Li2 S04 It dissolves in 500ml of water, and is Si 3N4 with a particle size of 0.5 micrometers. The 
superfines end of 1.5 g was added. Subsequently, sedimentation was made to generate in addition, stirring lN-aqueous ammonia 
gradually in this solution. Next, oxygen was blown by 100ml flow rate for /into this solution for 5 hours, and oxidation treatment 
was performed. Next, sedimentation was filtered, it dried and heat treatment was performed at 900 degrees C among air for 24 
hours. 

[0025] As a result of carrying out the X diffraction of the obtained powder, it is LiMn 204. A polycrystal particle and the 
superfines end of Si 3N4 were identified. Moreover, the powdered fine structure was the same as that of the metallic compounds 
of an example 1 (refer to drawing 1 ). And the electrode for nonaqueous electrolyte cells was produced like the example 1 using 
the powder 9 of the metallic compounds concerning this example. Others are the same as that of an example 1 . 
[0026] Unlike the above-mentioned examples 1 -4, in the example of the example book of comparison, the powder of the 
above-mentioned metallic compounds with which the end of superfines does not exist was produced. These metallic compounds 
consist of the aggregate of a polycrystalline-substance particle. The particle size of this polycrystalline-substance particle was 
about 5 micrometers. And the electrode for nonaqueous electrolyte cells was produced like the above-mentioned examples 1-4. 
Others are the same as that of examples 1 -4, 

[0027] In the example of the example book of an experiment, the nonaqueous electrolyte rechargeable battery was assembled 
using the electrode for nonaqueous electrolyte cells concerning the above-mentioned examples 1 -4 and the example of 
comparison, and change of the energy capacity maintenance factor to the number of charge- and-discharge cycles of each electrode 
for nonaqueous electrolyte cells was measured. The above-mentioned nonaqueous electrolyte rechargeable battery is a button type 
cell with a diameter [ of 20mm ], and a thickness of 3.2mm. The metal lithium was used for the negative electrode. As the 
electrolytic solution, what dissolved the lithium perchlorate in propylene carbonate was used. 

[0028] The above-mentioned measurement is faced and it is 2 mA/cm2 about the above-mentioned button type cell. On condition 
that a constant current and upper limit voltage 4. 1 V, charge was performed for 5 hours and the charge-and-discharge cycle 
examination which discharges to after that 2 V was performed. The result is shown in drawing 4 . As for the electrode for 
nonaqueous electrolyte cells concerning examples 1-4, an energy capacity maintenance factor did not fall to 100 
charge-and-discharge cycle numbers so that it might be known from drawing 4 . On the other hand, as for the electrode for 
nonaqueous electrolyte cells concerning the example of comparison, the number of charge-and-discharge cycles fell to 60% by 
the 100th time. The pulverization of an electrode active material and the decay of the crystal structure accompanying [ thing / 
above ] charge and discharge in the electrode for nonaqueous electrolyte cells of this invention are suppressed, and that a 
charge-and-discharge cycle life is long shows. 



[Translation done.] 
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